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Lateral Buckling Analysis of Open Section Composite Laminated Beam
Under End-Moment
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Kim, Man Ho Shin, Dong Ku
ABSTRACT

Lateral buckling behavior of laminated composite thin-walled I-section beams subjected to bending
moment is investigated by applying the nonlinear anisotropic thin-walled beam theory. The constituent
laminated thin-walled elements of I-section are assumed to be symmetrically laminated. The bending,
twisting, and warping stiffnesses of the cross section are obtained based on the definitions of these
stiffnesses in the thin-walled anisotropic beam theory. In numerical examples, singly-symmetric I-beams
with specially orthotropic, quasi-isotropic, angle-plys and various boundary conditions are considered. To
validate the proposed theoretical approach, present analytical solutions are compared with three

dimensional finite element solutions.
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2. H|ME HEUIHAl (Nonlinear equlibrium equations)
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d 2R-AAE . UO)=U(0)=0)=0(0)=U(L)=U"(L)=&(L)= 0" (L) =0
N (15)9 o ABEAN AR A DERE o A% 2 ¥y B2 e
IyyU +M0, V,=—M0o, M,=1,,0" —MU,

{16)

T=—-1,,9"+GJ0 - M +KM

A 7 Ao YojMe YA TAES TeH 2o| AN £ ok

(m %1 Kivo, la G] K,
= =+ it

M I {_[( oL ) T i, + o ”)ZIW] 2L] an
9 Aol me Hol Aoy HAZRAC wet the e = ©EHl AS m= | dunAEA A
2 m=2 9283 49 m =05 TH-AAE H$ m = 143030jth ARAZ ZHE 4 (170NAH K&
EHe $& auel ujhFgel 108 Roln, I,,/L,E ¢de B(waping), GJ/(mnm)l,t &%

H] & (pure torsion)oll 93 8k uwjFo|c}

-55-



4. 81512 M HE o

Be| gt FY EHEE @y St B{AF Y9 -3 Y deEed g JFE &Y % Aol A
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olg | FEM | (Mpem | 12 | FEM | (Modrem | 012 | FEM | (Mo)rem
[0)s 458 | 46% 0973 w8 | 2467 0993 6273 | 6197 1012
[+15], 4785 | 4879 0.920 %31 | 2587 0997 6589 | 6452 1021
[(£30],, 12 | 4962 0.9% %24 | 2606 1.007 678 | 630 1032
[£45],, 439 | M6 09% 848 | 23 1011 6102 | 5927 1029
[ +60], 3744 | 373 0992 9% | 1963 007 | 8152 | 5117 1007
[£75 lu 3001 | 3% 0986 1638 | 1638 1.000 o | 8% 0.980
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EIREN M N-ecm) | (Moae| M, (N-cm) | (MPas| ML N-cm) (M“) o | MAN-cm) | (M)
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i
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[£30]y | 2624 | 2634 0.99%6 4912 | 4756 1.033 1365 | 1357 1.006 3639 | 3772 0.965

[£45]4 [ 2348 | 2348 1.000 439 | 4360 1.018 1213 | 1202 1.009 3274 | 3401 0.963
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(75 14 | 1638 | 1648 0.993 3091 | 380 0912 &7 | 845 1.002 282 | 2466 0.925

[0/90 14 { 2043 | 2068 0.988 3794 | 4061 0.937 1071 | 1073 0.999 2820 | 3054 0923
[0/ ~45/ 066

. 2212 | 2226 0.994 4137 | 4272 0968 1151 | 1146 1.004 3257 0.941
90/ — 451,
8000 T [r poth side hinged o §000 — ( —+—  bath side hingea ‘;
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—TF— cltamped-ninged ! —S—  cantilever I
) | = j
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4000

laterat buckling moment [N cm]

2000 —4”4’_—‘\‘\

5 30 45 80 75 ] 15 30 50 75
Angle (deg ) Angle (ﬂng)

[ 6/6 14 (L=4000mm) ®) [ 6/6 1, (L=8000mm)
a9 3 2ol I-¥ dHY H3A4d T HdE

lateral buckling moment [N cm]

%f&&i%‘f’_i ¢ 332 RUEE E 19 19 B 4% 999 ¥ 29 venst guy
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2ol GHz nxg—fax]u 200 2 A2eRaNE #2 Lo ) o EaRTH 100~3004E 2
Aoz degth =3, 437 75°% [0/90],, 22aSd0] BH A$ de 42 ddd ua e B
ol HETh 23 FY ARY DF-YANY go] A Qo] BAUSLE o2l BA 2AS
3R 8 84 ANl A7 ATES) WRols AR E 19 E 28 Anud £ gl Y
AYe ¢ 4 Aed, 922 ZAEY 2717 FTEAollNE A3 0°, 15°, 0°4 2 ANt 1 &
2 Aokxw [0/90], Z22BTel WHE M3 60°% wEan [0/ —45/90/45), E5UA B
HE 437 45°9) 60°Ateld) ghe 2E A BAY & AT
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